Abstract. Schema.org offers to web developers the opportunity to enrich a website's content with microdata and schema.org. For large websites, implementing microdata can take a lot of time. In general, it is necessary to perform two main activities, for which we lack methods and tools. The first consists in designing what we call the website schema.org, which is the fragment of schema.org that is relevant to the website. The second consists in adding the corresponding microdata tags to the web pages. In this paper, we describe an approach to the design of a website schema.org. The approach consists in using a human-computer task-oriented dialogue, whose purpose is to arrive at that design. We describe a dialogue generator that is domainindependent, but that can be adapted to specific domains. We propose a set of six evaluation criteria that we use to evaluate our approach, and that could be used in future approaches.
Introduction
Google, Bing and Yahoo's initiative to create schema.org for structured data markup has offered an opportunity and at the same time has posed a threat to many web developers. The opportunity is to transform the website's content to use HTML microdata and schema.org, so that search engines can understand the information in web pages and, as a consequence, they can improve the accuracy and the presentation of search results, which can translate to better click through rates and increased organic traffic [1, 15] . The threat of not doing that transformation is just the opposite: not reaping the above benefits that other websites may gain. This is the reason why many web developers are considering, or will consider in the near future, the schema.org markup of their web pages. For large websites, implementing microdata can take a lot of time and require some big changes in the HTML source code [1] . In general, that implementation requires two main activities. The first consists in designing what we call the website schema.org, which is the fragment of schema.org that is relevant to the website. The second consists in adding the microdata tags to the web pages, using the previously designed website schema.org.
In this paper, we describe an approach to website schema.org design. Our approach consists in a human-computer task-oriented dialogue, whose purpose is to design a website schema.org. The dialogue uses the directive mode, in which the computer has complete control. In each dialogue step, the computer asks a question to the web developer about the website content. Depending on the answer, a fragment of schema.org is or is not added to the website schema.org. The dialogue continues until the design is finished.
The methodology of our research is that of design science [2] . The problem we try to solve is the design of a website schema.org. The problem is significant because it is (or will be) faced by many developers and, due to the novelty of the problem, they lack the knowledge and the tools required for solving it. In this paper we present an approach to the solution of that problem. As far as we know, this is the first work that explores the problem of website schema.org design.
The structure of the paper is as follows. Next section describes schema.org and presents its metamodel. Section 3 defines the problem of website schema.org design and reviews the relevant previous work for its solution. Section 4 explains our approach to the solution of the problem. The approach has been implemented in a tool that has been very useful for testing and experimentation 1 . Section 5 presents the evaluation of the approach. Finally, section 6 summarizes the conclusions and points out future work.
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Schema.org
In this section, we briefly review schema.org and introduce its UML [3] metamodel, which is shown in Fig. 1 . As far as we know, this metamodel has not been published before (in any formal language). Schema.org is a large conceptual schema (or ontology) [4] comprising a set of types. A type may be an object type or a property 2 . Each type has a name and a description. An object type may be an entity type, a data type or an enumeration. An enumeration consists of a set of literals. A property may have one or more entity types as its domain and one or more object types as its range. For example, the property creator has as its domain CreativeWork and UserComments, and its range may be an Organization or a Person.
Types are arranged in a multiple specialization/generalization hierarchy where each type may be a subtype of multiple supertypes. For example, the entity type LocalBusiness is a subtype of both Organization and Place. The top of the hierarchy is the entity type Thing. All other object types are a direct or indirect subtype of it. A property may also be a subtype of another one, although this is used only in user extensions to schema.org. Enumerations may have subtypes. For example, MedicalSpecialty is a subtype of Specialty.
